Cryopreservation of zebrafish (Danio rerio) primordial germ cells by vitrification of yolk-intact and yolk-depleted embryos using various cryoprotectant solutions.
The aim of this study was to examine the effects of partial removal of yolk and cryoprotectant mixtures on the viability of cryopreserved primordial germ cells (PGCs) and elucidated the differentiation ability of cryopreserved PGCs in zebrafish. First, dechorionated yolk-intact and yolk-depleted (partially yolk removed) embryos, PGCs of which were labeled with green fluorescence protein (GFP), were vitrified after serial exposures to pretreatment solution (PS) and vitrification solution (VS) that contained ethylene glycol (EG), dimethyl sulfoxide (Me2SO) or propylene glycol at 3 and 5 M, respectively. Although partial removal of yolk improved the viability of cryopreserved PGCs, numbers of PGCs with pseudopodial movement were limited (0–2.6 cells/embryo). Next, yolk-depleted embryos were cryopreserved using mixtures of two types of cryoprotectants. The maximum survival rate of PGCs (81%; 9.6 cells/embryo) was obtained from the yolk-depleted embryos vitrified using PS containing 2 M EG + 1 M Me2SO and VS containing 3 M EG + 2 M Me2SO and 56% (5.3 cells/embryo) of PGCs showed pseudopodial movement. Finally, PGCs recovered from yolk-depleted embryos (wild-type) that were vitrified under the optimum condition were transplanted individually into 236 sterilized recipient blastulae (recessive light-colored). Seven recipients matured and generated progeny with characteristics inherited from the PGC donor. In conclusion, the authors confirmed the beneficial effects of partial removal of yolk on the viability of cryopreserved PGCs and that the viability of the PGCs was improved by using PS and VS that contained two types of cryoprotectants, especially PS containing 2 M EG + 1 M Me2SO and VS containing 3 M EG + 2 M Me2SO, and that recovered PGCs retained ability to differentiate into functional gametes.